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© New pharmaceutical compositions having anti-psychotic properties. 

(g) The invention relates to a group of new b level k; hetero- 
arytpiperaxine derivatives of formula 1. rt was found that 
these compounds have interesting psychotropic in particular 
anti-psychotic properties. 

The compounds can be prepared according to methods 
known for the synthesis of analogous compounds. 
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New pharmaceutical compositions having antipsychotic 
properties. 

The invention relates to new pharmaceutical compositions 
having interesting psychotropic properties, notably anti- 
psychotic properties, to new bicyclic heteroaryl piperazi- 
ne derivatives which can be used in such compositions as 
the active substance and to the preparation of these com- 
positions and compounds. 

It was found that compounds of the general formula 1 

in which 

15 " A together with the two carbon atoms of the phenyl 

group forms an entirely or partly unsaturated cyclic 
group having 5-7 ring atoms with in the ring 1-3 
hetero atoms from the group O, S and N, with the 
proviso that the sum of the number of oxygen atoms 
and sulphur atoms is at most 2, and that the nitro- 
gen atoms in the ring may be substituted with a 
group R 4 which may be hydrogen, alkyl, hydroxy- 
alkyl or acyi; 

-U is an optionally branched or cyclic, saturated or 

(poly)unsaturated alkyl chain which may comprise one 
or more atoms from the group O and N in the chain or 
terminally and in which carbonyl groups, thiocarbo- 
nyl groups, sulphinyl groups or sulphonyl groups may 
also be present; the chain may moreover be substitu- 
ted with one or more halogen atoms or with one or 
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wore optionally substituted phenyl groups, hetero- 
aryl groups or heterocyclic groups; if the chain 
comprises a nitrogen atom, this is substituted with 
at least one group R 5 which is an optionally sub- 

5 stituted phenyl group or an alkyl group, cycloalkyl 

group, hydroxyalkyl group? 
-R^ and R 2 may be alkyl, cycloalkyl, optionally substi- 
tuted phenyl or heteroaryl, hydroxyalkyl , alkoxyal- 
kyl, alkoxy, aryloxy, alkylthio, arylthio, mono- or 

10 dialkylamino, mono- or diarylamino, hydroxyl, amino, 

alkyl-, alkoxy- or amino, or mono- or dialkylamino- 
carbonyl, nitro, cyano, halogen, tr if luoromethyl , 
trif luoromethoxy, alkyl- or amino- or mono- or di- 
alkylaminosulphonyl ; R2 may moreover be an oxo 

15 group or thioxo group; m has the value 0-3 and jg has 

the value 0-2; and 
-R 3 is an alkyl group and n has the value 0-2, 

and the acid addition salts and prodrugs thereof 
have interesting psychotropic properties. 

20 Compounds which are to be preferred on the basis of 

their properties are compounds of formula 1, in which the 
the symbols have the following meanings: 

-A forms together with the two carbon atoms of the phe- 
nyl group an entirely or partly unsaturated ring 
25 consisting of 5-atoms, which ring comprises at least 

one oxygen atom; 
-B is straight, branched or cyclic alkyl, alkenyl, al- 
kynyl, alkoxy- or hydroxyalkyl, aryl- or heteroaryl- 
alkyl, or a group of the formula -D-NR,--CO-R 6 , 
30 in which D is an optionally branched alkyl chain 

having at most 8 carbon atoms, R 5 has the above 
meaning, and R 6 is alkyl, cycloalkyl, a phenyl 
group substituted with a group R 1# in which R^ 
has the above-mentioned meaning, a saturated or non- 
-saturated heterocyclic group, or R 5 and R^ to- 
gether with the group -NRg-CO- form a heterocyclic 
system; 
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-R 1 and R 2 are alkyl, alkoxy, hydroxyl, nitro, cyano, 

halogen, trif luoromethyl, on the understanding that 
R^ is in the meta- and/or para-position in rela- 
tion to the piperazine group; 
-m and g have the value 0-2; and 
-n is 0. 

When R^-R^ is or comprises an alkyl group, this is 
preferably a straight or branched alkyl group having 1-5 
carbon atoms. 

As a cycloalkyl group, the groups R 1# R 2 , R 5 and 
R 6 comprise a ring system having 3-7 ring atoms and not 
more than 10 carbon atoms as a whole. 

When R 1# R 2# R 4 or R 5 is a hydroxyalkyl group, 
auch a group preferably comprises 1-5 carbon atoms. As a 
15 halogen atom, R 1# R 2 preferably is fluorine, chlorine 

or bromine. 

Optionally present hydroxyl or hydroxyalkyl groups may 
be esterified or etherified. 

Compounds which are to be preferred in particular on 
the basis of their properties ares 

a) l-(benzo[bJf uran-7-yl)-4-methylpiperazine; 

b) 1-C^-f luoro(benzo[b]f uran-7-yl) ]-4-methylpiperazine; 

c) l-L5-f luoro(benzo£b3f uran-7-yl) J-4-methylpiperazine ; 

d ) l-( benzo[b]f uran-7-yl ) -4- ( 2-hdyroxyethyl ) piperazine ; 
25 e) l-(benzo[bJf uran-7-yl)-4-propylpiperazine; 

f) l-(benzo[bJf uran-7-yl)-4-isopropylpiperazine; 

9) l-[5-f luoro(benzo[b3furan-7-yl) ]-4-isopropylpiperazine; 

h) 1- ( benzd ioxol-4-yl ) -4-i sopropylpiperazine ; 

i ) 1- (benzo[b3f uran-7-yl ) -4-allylpiperazine ; 
j) l-(benzo£b]f uran-7-yl)-4-propargylpiperazine; 
k ) l-C4-f luoro( benzoCb] f uran-7-yl ) j-4-propagylpiperazine ; 
1 ) 1- ( benzdioxol-4-yl ) -4-propargylpiperazine ; 
m) l-(benzo[b]f uran-7-yl ) -4-isobutylpiperazine; 
n) l-(benzo[b]f uran-7-yl)-4-cyclopropylmethylpiperazine; 
o) l-CbenzoCbJf uran-7-yl)-4-pentylpiperazine; 
p) l-(benzoCb]furan-7-yl)-4-[2-(2-furyl)ethyl]piperazine; 
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q) l-(benzoCb3f uran-7-yl)-4-(4-chlorobenzyl)piperazine; 

r ) l-(benzo[b Jf uran-7-yl )-4-( 2-phenylethyl Jpiperazine; 

s) 1- (benzo[b3f uran-7-yl)-4-£2-[N- (acetyl )-N-( methyl) ami- 
no Jet hyl Jpiperazine ; 
5 t ) 1- ( benzo[b ] f uran- 7-yl ) -4-[ 2- [N- ( pyr rolidin-2-onyl ) 3- 

ethyl Jpiperazine ; 

u) l-(benzo[b3f uran- 7-yl ) -4-[2-<N-succinimidyl ) ethyl 3pi- 
perazine; 

v) l-(benzoCb3f uran-7-yl )4-[2-[N- (oxazolidin-2-onyl )- 
10 ethyl 3 Jpiperazine; 

w) l-(benzoCb3f uran-7-yl ) -4-[2-[tf- (4-chlorobenzoyl )-N- 

-( methyl ) aminojethyl Jpiperazine; 
x ) i-benzo[bJf u ran- 7-yl ) -4-[2-[N- ( 4-cyanobenzoyl )-N-(me- 
thylamino3ethyl Jpiperazine ; 
1 5 y ) i-(benzoCb3f uran-7-yl)-4-C 2- £N-(4-ni trobenzoyl)-N-( me- 

thyl) ami no3 ethyl 3piperazine; 
z ) 1- (benzo[b3 f uran-7-yl ) -4-C 2- [N- ( 4-methoxybenzoy 1 ) -N- ( me- 
thyl ) aminojethyl Jpiperazine ; 
aa) l-(benzoCbJfuran-7-yl)-4-[2-CN-{4-isopropylbenzoyl)- 
20 -N- ( methyl ) aminojethyl Jpiperazine ; 

bb) l-C4-£luoro(benzoCbJf uran-7-yl ) J-4-E2-[N-(4-isopropyl- 

benzoyl ) — N— ( methyl ) aminojethyl Jpiperazine ; 
cc ) 1- (benzotbjf u ran- 7-yl ) -4-[2-CN- (4-isopropylbenzoyl-N- 
- ( 2-hydroxyethy 1 ) ami no3ethyl Jpiperazine ; 
25 dd ) 1- ( benzo Qb J f ur an-7-y 1 ) -4- [ 2- CN- ( 4- i sopropylbenzoy 1 ) -N- 

-{ propyl) ami no 3 ethyl 3piperazine; 
ee) l-( benzo Lb3f uran-7-yl )-4-[ CN-methyl-5-(4-f luorophenyl) - 

-pyrrol-2-yl Jmethyl Jpiperazine ; 
f f ) 1- ( benzoCbJf uran-7-yl ) -4- ( acetylmethyl ) piperaz ine . 

Suitable acids with which the compounds according to 
the invention can form pharmaceut ically acceptable acid 
addition salts are, for example, hydrochloric acid, sul- 
phuric acid, phosphoric acid, nitric acid, and organic 
acids such as citric acid, fumaric acid, maleic acid, tar- 
taric acid, acetic acid, benzoic acid, p-toluenesulphonic 
acid, methanesulphonic acid, naphtalenesulphonic acid and 
the like. 
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Prodrugs are to be understood to be derivativ s of the 
compounds of th formula (1) which are inactive as such, 
and which after administration are converted in the body 
into an active compound of formula (1), 

When a .centre of chirality is present, both the race- 
mate and the individual enantiomers belong to the inven- 
tion. 

The compounds according to the invention have interes- 
ting psychotropic properties and may hence be used for the 
treatment of affections and diseases which are the result 
of disturbances in the central nervous system, for example 
psychoses, aggression, fear and depression. 

The compounds notably have a specific antispychotic 
activity which is not associated with the side effects as 
a result of dopaminolytic and sedative activities which 
generally are to be considered as undesired. Some com- 
pounds moreover have centrally mediated analgetic and/or 
antihypertensive properties, or have a thrombolytic effect. 

The antipsychotic activity was determined in a test 
procedure in which the suppression of conditioned beha- 
viour in experimental animals (rats) was measured in a 
manner known per se » The compounds were evaluated as ac- 
tive when in this test they show at least 50% suppression 
of the conditioned behaviour after oral administration of 
50 mg per kg of body weight or less. 

The dopaminolytic activity of the compounds was deter- 
mined by means of behavioural or biochemical tests known 
per se , for example, induction of catalepsy, increase of 
the dopamine synthesis or conversion rate in the central 
nervous system, and by affinity to dopamine receptors 
which is determined by displacement of a radioactive la- 
belled ligand in a tissue homogenate. 

The sedative activity of the compounds was measured in 
a test in which their influence upon the spontaneous loco- 
motoric activity of experimental animals is determined ac- 
cording to methods known per se . 
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It was found that the dopaminoly t ic and a dative side 
effects as a rul do not occur with dosages which ar at 
least three times as high as those in which 50% suppres- 
sion of the conditioned behaviour is found. 

The quantity, frequency and way of administration may 
differ for each individual case, also dependent on the 
nature and the severity of the disturbances. In general, a 
dosage of 1-500 mg per day, and preferably 1-100 mg daily, 
may be used for humane applications in one dosage per day. 

The active compounds according to the invention and 
their salts and prodrug forms can be processed to composi- 
tions by means of standard methods which are known per se , 
for example, pills, tablets, coated tablets, capsules, 
powders, injection liquids and the like, while using the 
usual auxiliary substances, for example, solid and liquid 
carrier materials. 

The compounds and their acid addition salts, prodrugs 
and enantiomers can be brought into a form suitable for 
administration in a manner known per se . 

The compounds of the formula (1) are new compounds with 
the exception of the compounds wherein A forms together 
with the two carbon atoms of the phenyl group a comple- 
tely are partly unsaturated 5- or 6-membered ring which 
contains a nitrogen atom in the raeta- or ortho-position in 
relation to the piperazine group as the only hetero atom, 
R^ is halogen, nitro or lower alkoxy, R 2 is lower al- 
kyl or an oxo group, n is 0/ £ is 0 or 1, m has the value 
0-2, and B has the above mentioned meaning, which com- 
pounds are partly known from French patent specification 
81,23744, Japanese patent specification 57,193459, British 
patent specification 2,086,896 and/or J. Chem. Soc. , C, 
no. 10 (1967), pages 1003-1006. 

The new compounds according to the invention can be 
prepared in a manner known for the synthesis of analogous 
compounds, for example, as described in Netherlands Patent 
Application 8005133. 
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The compounds can be obtained more in particular by 
r action of a compound of formula 2 



with a compound of formula L— B, in which A, B, R^-R^, 
m, n and £ have the meanings mentioned hereinbefore, and L 
ia a so-called leaving group, for example hydroxyl, chlo- 
rine, bromine or tosylate. This reaction may be carried 
out both with and without an aprotic organic solvent, op- 
tionally in the presence of an acid binder. Examples of 
suitable solvents are methyl ethyl ketone, tetrahydrof u- 
ran, acetonitril, dimethyl formamide, toluene and petro- 
leum ether. As acid binders are to be considered substan- 
ces can either be soluble or unsoluble in the reaction 
medium, for example, organic nitrogen bases, such as tri- 
alkyl amines, pyridine, urea, and inorganic bases, such as 
sodium or potassium carbonate or -bicarbonate. The reac- 
tion temperature usually is between room temperature and 
the reflux temperature of the solvent used, while the re- 
action duration may vary from 1 to 20 hours. 

Further the compounds of the invention of the formula 
(1) can be obtained by reaction of a compound of the above 
formula (2) with a carbonyl compound of the formula B 1 = 0 
under the influence of a gentle reducing agent. In these 
formulae A, ^^"^3* m# n and f> have the above meaning 
and B' « 0 results after the reaction in a group B having 
the above meaning. This method is suitable in particular 
for the preparation of compounds of formula (1) wherein B 
represents a branched alkyl group or cycloalkyl group. The 
reaction is preferably carried out in an alcoholic solvent 
in the presence of a reduction agent which do a not react 
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with the carbonyl group, such as m tal borohydride, pre- 
ferably sodium cyan borohydride. The reaction tempera- 
ture is usually betwe n 0°C and reflux temp rature.The 
reaction time varies from a few minutes to several hours. 

In so far as the starting compounds of formula 2 are 
new, they can be obtained according to methods which are. 
known for the synthesis of analogous compounds, for exam- 
ple, according to methods which are known from Netherlands 
Patent Applications 80.05133 and 82.01708. 

The compounds of formula 1 in which A, R 1 ~R 3 , m, n 
and £ have the above-mentioned meanings and B is a group 
of the formula D-NR 5 -CO-R 6 , in which D, R 5 and R fi 
have the above-mentioned meanings, with the proviso that 
R 5 is not a phenyl group, are preferably prepared from 
the corresponding compound of formula 3, 

iH) n ° (3) 



by converting this with a compound L-R 5 , in which A, 
R 1~ R 3' D * L * R 5' R 6' H' H and £ have the above- 
mentioned meanings. This reaction is preferably carried 
out in two steps. In the first step the proton of the ni- 
trogen atom of the compound of formula 3 is removed by 
means of a strong organic base, for example, sodium hydri- 
de, potassium hydride or calcium hydride, or a sodium al- 
koxylate or potassium alkoxylate, preferably tert. buty- 
late, in an aprotic organic solvent, for example, toluene, 
tetrahydrof uran, dimethylf orraamide or dimethylsulphoxide, 
at temperatures between -20°C and the reflux temperature 
of the solvent. In the second step the reagent L "R 5 is 
added to the reaction mixture, the desired final product 
being usually obtained after a reaction time which varies 
from 5 minutes to a few hours. 




BNSOOCID: <£P_p1«0472A1JL> 



10 



15 



20 



25 



30 



35 



0190472 

DIR 0360 



A similar process can be used to convert compounds of 
the formula 3, wherein the group -NH- is replaced by a 
group -CH 2 -, and the other symbols have the above men- 
tioned meanings. 

These compounds in which A, R 1 "R 3 . m, n and £ have 
the above-mentioned meanings and B is a group of the for- 
mula D-nr 5 -CO-R 6 , in which D, R 5 and R ft have the 
above-mentioned meanings, may moreover be prepared from 
the corresponding compounds of formula 4, 



(4) 



by converting them with a compound E-CO-R 6 , in which A, 
^l"^3* ®* **5* £1 an< * £ have the above-men- 

tioned meanings and E is a leaving group, preferably of 
the type hydroxy, alkoxy, acyloxy, halogen, N-imidazolyl 
or N-triazolyl. This reaction is preferably carried out in 
an aprotic organic solvent, for example, those mentioned 
hereinbefore, in the presence of an acid binder, as men- 
tioned hereinbefore, at temperatures between 0*C and the 
reflux temperature of the solvent used and a reaction du- 
ration which may vary from 5 minutes to a few hours. 

A further suitable method for preparing some compounds 
of the formula (1) is reduction of a compound of the for- 
mula 1 wherein A, b, Rj-R^ n, m and £ have the above 
meanings on the understanding that B contains a carbonyl 
group directly attached to the piperazine nitrogen atom. 
This reaction can be carried out with reducing agents such 
as LiALH 4 or a borane-complex like BH 3 .dimethylsulphi- 
de, in a suitable solvent, for example diethyl ether or 
tetrahydrof uran, at temperatures between 0°C and the re- 
flux temperature of the solvent used. The reaction tim is 
usually sev ral hours. 
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In bo far as the starting compounds of formulae 3 and 4 
are new, they can be obtained in a manner analogous to the 
method described hereinbefore for the preparation of com- 
pounds of formula 1, starting with a compound of formula 2. 

Compounds of the formula (1) can also be obtained from 
precursors having formula (1) in a way known per se , for 
example by using hydrogenation reactions or by reactions 
resulting in carbon atom - hetero atom bonds in chain B 
via nucleophilic substitution reactions whereby the reac- 
tant containing the hetero atom functions as nucleophile. 

Furthermore, some compounds of formula 1 in which at 
least one of the groups B, R^, R£, R^ or R g com- 
prises a hydroxyl function or in which B comprises an NH- 
-R 5 group, can be prepared by splitting off in the last 
step a protective group, for example, an acetal, ketal, 
acyl, triphenyl methyl, trialkylsilyl, alkoxy- or trial- 
kylsilylethyl- oxycarbonyl, by means of methods known for 
the purpose. 

The invention will now be described in greater detail 
with reference to the following specific examples. 

EXAMPLE I 

l-benzo-[b]furan-7-yl-4[3-(4-f luorobenzoyl)propyl]piper- 
azine HCL. 

7.5 Mmol (1.79 g) of l-benzo[b3f uran-7-yl-piperazine 
HC1, together with 9.1 mmol (1.82 g) of l-chloro-3-(4- 
-fluorobenzoyl) -propane, 20 mmol (2.80 g) of potassium 
carbonate and a catalytic quantity (approximately 100 mg) 
of sodium iodide as a suspension in 50 ml of methyl ethyl 
ketone, was heated with thorough stirring so that the sol- 
vent refluxes. After stirring for 16 hours, 9.1 mmol of 
l-chloro-3-(4-f luorobenzoyl )propane and 20 mmol of potas- 
sium carbonate were added again. After stirring for an- 
other 16 hours at reflux temp rature, cooling, filtering 
and evaporating to dryn ss in vacuo were carried out. The 
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residue was chroma tog raphed on silica gel with ethyl ace- 
tate as an eluent. After evaporating the fractions which 
comprised the desired product, material was obtained which 
was converted into the title compound via treatment with 1 
equivalent of a HC1 solution in ethyl acetate. 

The compounds of formula 5A or SB recorded in Table A 
were prepared in an analogous manner. 



10 




(5A) 



15 




(5B) 



20 



25 



30 



35 



BN8000D: <£P_019O472A1JL» 



A 0190472 

D1R 0360^^ 

12 

TABLE A 



Comp. NO. Form. 5 ^ X Salt Melt, point. 

(*C) 



1 


A 


H 


methyl 


HCI 


240-244 












(decomp. ) 


2 


B 


- 


methyl 


HCI 


183-190 


3 


A 


4-F 


methyl 


HCi 


161-164,5 


4 


A 


5-F 


methyl 


HCI 


204-206,5 


5 


A 


H 


propargyl 


HCI 


204-205 


6 


B 


- 


propargyl 


HCI 


191-193 


7 


A 


4-F 


propargyl 


HCI 


184-185,5 


8 


A 


U 


allyl 


HCI 


208-208,5 


9 


A 


H 


rv-propyl 


HCI 


210-211,5 


10 


A 


H 


2-hydroxyethyl 


HCI 


112-114 


11 


A 


H 


2-chloroethyl 


HCI 


230-231 












(decomp. ) 


12 


A 


H 


acetylmethyl 


HCI 


239-241 












(deoonp.) 


13 


A 


H 


n-pentyl 


HCI 


209-210 


14 


A 


H 


2-ethoxyethyl 


HCI 


128-132 


15 


A 


H 


benzyl 


HCI 


207,5-210 


16 


B 




benzyl 


base 


60-62 


17 


A 


H 


4-chlorobenzyl 


HCI 


232-235 












(decamp. ) 




A. 


H 


2-phenylethyl 


HCI 


242-246 


19 


A 


H 


2-phenyxpye thy 1 


HL.1 




20 


A 


H 


0 


HCI 


155-156 


21 


A 


H 




HCI 


233-236 








H 
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TABLE A (cont.) 



Coop. Ho. Form. 5 X Salt Melt, point. 

CC) 



22 



H -C^H^-C^-^^y^ 1.2 115-122 

HC1 (decomp. ) 



23 A H -QH ir J[^--^y base viscous oil 



24 A H -^£-0-O- F 



base 118-125 



I 



25 A H -C w i-<(. 11 J>-^ /> base viscous oil 



26 A H -CH,- CH, — £>/,- C*,- HC1 153-160 

O . (deoonp. ) 



27 A H —CH X —CH X 




HC1 + 90 
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TABLE A (cont.) 

Comp. So. Fbrra. 5 X Salt Melt, point. 

CC) 



28 



OH 



29 A H-CW^rS-Q-^HQ 219-220 



30 A H—CH^-CH^-N^ /=\ ^ HC1 229-231 



31 A H -CHj-CXl-c!^ /=\ f> H i BC1 208-209 



9 



32 A H —CH x -CH t -N. /=\ HC1 149-150 
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EXAMPLE II 

1-B nzo[b]f uran-7-yl-4-[2-LN-(4-isopropylbenzoyl)-N-(me- 
thylaminoJethylDpiperazine HC1. 

A suspension of 75 mmol (8.55 g) of potassium hydride 
in mineral oil (35% KH) was washed three times with dry 
petroleum ether in a reaction vessel which was kept under 
an atmosphere of dry nitrogen. After pipetting the last 
quantity of petroleum ether, 70 ml of dry dimethylsuphoxi- 
de were slowly added dropwise, hydrogen gas escaping. Af- 
ter 15 minutes a solution of 59.2 mmol (23.2 g ) of 1-ben- 
zo[b jf uran-7-yl-4-[ 2-[N-( 4-isopropylbenzoyl )amino]ethyl ]pi- 
perazine in 140 ml of dry dimethylsulphoxide was rapidly 
added dropwise at a temperature of 20*C. A solution of 74 
mmol (4.61 g) of methyl iodide in 50 ml of dry dimethyl- 
sulphoxide was added to the resulting yellow coloured so- 
lution at such a rate that the temperature of the reaction 
mixture remained below 30°C. After 30 minutes the reaction 
mixture was poured out on water, after which extraction 
with ethyl acetate was carried out. After drying these 
extracts over magnesium sulphate, filtration and evapora- 
tion, a cloudy oil was obtained. It was taken up in ap- 
proximately 800 ml of ethyl acetate and after filtration 
was treated with 1 equivalent of alcoholic HC1. The title 
compound started to crystallize out substantially imme- 
diately. After cooling, sucking off and drying, a white 
powder was obtained having a melting-point of 246-247°C 
( decompost ion) . 

The compounds of formula 6A and B recorded in Table B 
hereinafter were prepared in an analogous manner. 




(6A) 
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TABLE B 
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Y 
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rauxincj 
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point ( °C) 
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^3 
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34 


A 
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H 


H 


CJ4 
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N 
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u 
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4-met hyl fenyl 


HCl 


240-241 


37 


A 


N 


- 


H 


H 


GH 3 


4- tert . butylphenyl 


HCl 


240 

( decamp « ) 




A 


N 




H 


H 




*i CL fly XpiEXly X 


nui 


on ion 
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A 


N 




H 


H 


CH 
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aa 
w 
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u 
r* 


u 
n 




4 rxix>xij£>n8nyx 




239-242 


41 




















A 


N 


_ . 


H 


H 


3 


4— chlorophenyl 


HCl 


230-240 


42 


A 


N 




H 


H 


CH_ 
^*3 


■*^t.X X X X VJUK3 ulX]rXpj KSI IjX 


Mux 


2DU 

/ rlru LJ ill — _ \ 


43 


A 


N 




H 


H 


CH_ 
3 


4— ni t rophenyl 


HC1 




44 


A 


N 




H 


H 


CH 

3 
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r&-X 


/ 1-1 -1 I-. 1-1 - \ 

ioeoonp, j 


45 


A 


N 




H 


H 


OL 
3 




HP! 




46 


A 


N 




H 


H 




3-chlonophenyl 


MUX 


l^J" 1^4 


47 


A 


N 




H 


H 




2-chloraphenyl 


nux 




48 


A 


bl 




H 


H 


ffl 3 


cyclohexyl 


HCl 


205-206 


49 


A 


N 




H 


3 


CH 3 


4-chlorophenyl 


urn 


"JOT OOO 

22 /— 22o 


50 


A 


N 


- 


H 


CH 3 


CH 3 


4- i scpropy Ipheny 1 


HCl 


192 


51 


A 


N 




5-F 


H 


CH 3 


4-clilorophenyl 


HCl 


219-222, 5 


52 


A 


N 




4HF 


H 


CH 3 


4-i soprapylphenyl 


HCl 


244-249 


53 


A 


N 




H 


H 


¥5 


4- i sopr cpy Ipheny 1 


HCl 


203-204 


54 


A 


N 




H 


H 


C^H^OH 4-isc^ropylphenyl 


HCl 


137,5-138 


5b 


A 


N 




H 


H 


n-Cgtiy 4~isoprapylphenyl 


HCl 


174-175 


56 


A 


N 




H 


H 




4- i soprapylphenyl 


HCl 


246-247 
(deoonp. ) 


57 


B 




CH 
2 






CH 
3 


4-fluorophenyl 


HCl 


250-253 
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Example III 

i-(BengoCb3^nr»n~7-vl-4 -i;2-rM-(acetvl)-M-aethYl)anino3- 
ethyllpiperazine hydrochloride. _ 

4.1 Miiol (0,62 ml) of triethylamine and 4,0 mmol (0,29 
ml) of acetyl chloride were successively added to a solu- 
tion of 3.7 mmol (0.96 g) of N-C2-[4-(ben Z oCb3f uran-7-yl)- 
-l-pipera2inyl]ethyl]-N-methylamine in 50 ml of chloroform 
at room temperature, giving an exothermic reaction. After 
stirring for 15 minutes 5 ml of methanol was added and the 
mixture was sucked off to dryness in vacuo. The residue 
was treated with ether which resulted in crystallization 
of the obtained triethylamine hydrochloride. This was 
sucked off and washed with ether. The filtrate after eva- 
poration was taken up in ethyl acetate. 1 Equivalent of 
hydrochloric acid was added, giving the title compound as 
a solid substance* •- 

The compounds of formula 6A listed in table C were pre- 
pared in an analogous manner: 

TABLE C 



25 



Comp. 
Mo. 



Salt Melting 

point CC) 



30 



58 


N 


H 


H 


CH 3 


methyl 


HCl 


192-193 


59 


U 


H 


H 


CH 3 


ethoxy 


HCl 


hygroscopic 


60 


N 


U 


H 


CH 3 


tert. -butyl 


HCl 


206-207 


61 


N 


H 


H 


CH 3 


2-tetrahydrof uranyl 


base 


oil 


62 


N 


H 


H 


CH 3 


4-cyanophenyl 


HCl 


230-237 — - 


63 


H 


H 


H 


CH 3 


3,4-dichlorophenyl 


HCl 


228-230 


64 


bl 


H 


H 


CH 3 


4-bromophenyl 


HCl 


127,5-128.5 



35 
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Example IV 

l-(Benzo[b]f uran-7-yl )-4-isopropylpiperazine hyd roc hi or id . 

0.36 Ml of acetic acid, 0.52 g of sodium acetate and 
1.0 ml of acetone were added successively to a solution of 
6.28 mmol (1.50 g) of l-(benzo[b]f uran-7-yl )-piperazine 
hydrochloride in 20 ml of methanol at room temperature. 
After stirring for 30 minutes at room temperature 0.38 g 
of sodium cyanoborohydride were added to the reaction 
mixture and stirring was continued for 3 hours. After eva- 
poration in vacuo the residue was purified by means of 
f lash-chromatography on silica gel. The fractions con- 
taining the desired product were evaporated and the so-ob- 
tained free base was converted into the crystalline title 
compound by treatment with 1 equivalent of HC1 in ethyl 
acetate. 

The compounds of formulae 5A and 5B indicated in table 
D have been prepared in an analogous manner: 

TABLE D 



Comp . No • 


Form . 5 


R l 


X 


Salt 


Melt, point ( *C) 


65 


B 




isopropyl 


HC1 


196-197 


66 


A 


5-F 


isopropyl 


HC1 


188-190/5 


67 


A 


H 


isopropyl 


HC1 


+ 225 


68 


A 


H 


isobutyl 


HC1 


189.5-192 


69 


A 


H 


cyclohexyl 


HC1 


245-247 



Example V 

1- ( BenzoCb] f uran-7-yl ) -4- ( cyclopropylmethyl ) piperazine 
hydrochloride ' 

0.28 g Of lithium aluminum hydide were added in small 
portions to a solution of 5.8 mmol (1.56 g) of l-(ben- 
zo Cb 3 f uran-7-yl ) -4- ( cyclop ropy lea rbonyl ) piperazine in 30 
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ml of dry tetrahydrof uran. The mixture was stirred until 
th formation of gas stopped. After adding of 5 ml of wa- 
ter and 50 ml of 2N sodium hydroxide the reaction mixture 
was extracted and the organic layers were evaporated. 
5 Chromatographic purification on silica gel resulted in 1.0 

g of a viscous substance, which was converted into the 
title compound by treatment with 1 equivalent of HC1. in 

ethyl acetate. 

The compounds of formula 5A mentioned in table E been 
10 prepared in similar way. 

TABLE E 



15 



20 



30 



35 



Comp. No. R x X Salt Melt, point CO 

70 H cyclopropylmethyl HC1 204-206 

7! H 2-(2-furyl) ethyl HC1 236-241 



Example VI 

l-(BenzoCb3furan-7-yl)-4-C2-CN-( Dvrrolidin-2-onYl)3-eth y i3- 
piperazine hydrochloride. . . 

A suspension of 5 mmol (0.58 g) of potassium hydride in 
25 mineral oil (35% KH) was washed three times with dry pe- 

troleum ether in a reaction vessel which was kept under an 
atmosphere of nitrogen. Then 5 ml of dry dimethylsul- 
phoxide were added dropwise giving a clear solution. 4.15 
Mmol (0.315 ml) of 2-pyrrolidinon was added. After stir- 
ring for 20 minutes at room temperature 3.77 mmol (1.0 g) 
of l-(benzoCb]furany-7-yl)-4-(2-chloroethyl)piperazine 
were added to the clear solution. After stirring for 16 
hours at room temperature and 1 hour at 70'C the mixture 
was poured out on a system of two phases consisting of 
water and ethylacetate. After extraction 1.10 g of an oil 
were obtained, which was purified by f lash-chromatography 
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on silica g 1. Th obtained substance (0.76 g) was conver- 
ted with HC1 in ethanol. The title compound was obtained 
after cyrstail izat ion from a mixture of ethanol and ethyl 
acetate. 

The compounds of the formula 5A mentioned in table P 
were prepared In a similar way: . 

TABLE F 

Comp. No. R x X Salt Melt, point ( *C) 



O 

72 H -C^-CWj-zV^^j 1.5HC1 223-224 



73 



O 

H -C^-CH^—A^J 2HC1 138 (decomp.) 



74 H CH X -N. >=x base 152-153 



30 



35 
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CLAIMS ; 

1. Pharmaceutical composition which comprises a bicy- 
clic heteroaryl piperazine derivative as the active sub- 
stance, characterized in that it comprises as the active 
substance a compound of the formula 1 



N nj — B 



(1) 



10 wherein: 

-A together with the two carbon atoms of the phenyl 

group forms an entirely or partly unsaturated cyclic 
group having 5-7 ring atoms with in the ring 1-3 
hetero atoms from the group O, S and N, with the 

15 proviso that the sum of the number of oxygen atoms 

and sulphur atoms is at most 2, and that the nitro- 
gen atoms in the ring may be substituted with a 
group R 4 which may be hydrogen, alkyl, hydroxy- 
alkyl or acyl; 

20 -b is an optionally branched or cyclic, saturated or 

(poly ) unsaturated alkyl chain which may comprise one 
or more atoms from the group O and N in the chain or 
terminally and in which carbonyl groups, thiocarbo- 
nyl groups, suphinyl groups or sulphonyl groups may 

25 also be present; the chain may moreover be substitu- 

ted with one or more halogen atoms or one or more 
optionally substituted phenyl groups, heteroaryl 
groups or heterocyclic groups; if the chain compri- 
ses a nitrogen atom, this is substituted with at 

30 least one group R & which is an optionally substi- 

tuted phenyl group or an alkyl group, cycloalkyl 
group, hydroxyalkyl group; 
-R x and R 2 may be alkyl, cycloalkyl, optionally sub- 
stituted phenyl or heteroaryl, hydroxyalkyl, alkoxy- 

35 
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-R. 



10 



15 



-B 



20 



25 



30 



35 



alkyl, alkoxy, aryloxy, alkyl thio, arylthio, Bo- 
no- or dialkylamino, mono-or diarylamin , hydr xyl, 
amino, alkyl-, alkoxy- or amino- or mono- or dial- 
kylaminocarbonyl, nitro, cyano, halogen, trifluoro- 
methyl, trif luoromethoxy, alkyl- or amino- or mo- 
no- or dialkylaminoaulphonyl, R 2 M y moreover be 
an oxo group or thioxo group; m has the value 0-3 
and £ has the value 0-2; and 
3 is an alkyl group and n has the value 0-2, 
or an acid addition salt or prodrug thereof. 

2. A composition according to clai» l characterised in 
that it comprises a compound of the formula (1), i„ whicht 
-A forms together with the two carbon atoms of the phe- 
nyl group an entirely or partly unsaturated ring 
consisting of 5-atoms, which ring comprises at least 
one oxygen atom; 

is straight or branched or cyclic alkyl, alkenyl, 
alkynyl, alkoxy- or hydroxyaikyl, aryl- or hetero- 
arylalkyl, or a group of the formula -D-NR 5 -CO- 
-R 6 , in which D is an optionally branched alkyl 
chain having at most 8 carbon atoms. R g has the 
above meaning, and Rgis alkyl, cycloalkyl, a phe- 
nyl group substituted with a group R 1# in which 
R L has the above-mentioned meaning, a saturated or 
non-saturated heterocyclic group, or R,. and R 
together with the group -NR 5 -co-form a hetero- 
cyclic system; 
-R 1 and R 2 are alkyl, alkoxy, hydroxyl, nitro, cyano, 

halogen, trif luoromethyl, on the understanding that 
R x is in the meta- and/or para-position in rela- 
tion to the piperazine group; 
-m and £ have the value 0-2, and 
-n is 0, 

or an acid addition salt or prodrug thereof as the active 
component. 
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3. Composition according to claim 1, characteriz d in 
that it contains: 

a ) 1- (benzo[b] f uran-7-yl ) -4-methy lpiperazine ; 

b ) i-[4-f luoro(benzoCt>3f uran-7-yl) 3-4-methy lpiperazine; 
5 c) l-[5-f luoro(benzo[b]f uran-7-yl) ]-4-methylpiperazine; 

d) l-(benzo[b]f uran-7-yl ) -4-( 2-hdyroxyethyl)piperazine; 

e ) 1- ( benzoCb] f uran-7-y 1 ) -4-propylpiperazine ; 

f ) l-(benzo[b]f uran-7-yl ) -4-i sop ropy lpiperazine; 

g) l-[5-f luoro(benzo[b]f uran-7-yl) ]-4-isopropy lpiperazine; 
10 h) l-(benzdioxol-4-yl)-4-isopropy lpiperazine; 

i) l-(benzo[b]furan-7-yl)-4-allylpiperazine; 

j ) 1- ( benzo[b]f uran-7-yl ) -4-propargylpiperazine ; 

k) l-[4-£ luoro(benzoCb3f uran-7-yl) ]-4-propagylpiperazine ; 

1 ) l-(benzdioxol-4-yl ) -4-propargylpiperazine ; 
15 m) l-(benzoCb]£uran-7-yl)-4-isobutylpiperazine; 

n) l-(benzo[b3£uran-7-yl)-4-cyclopropylmethylpiperazine; 

o) l-(benzoCblfuran-7-yl)-4-pentylpiperazine; 

p) l-(benzo[b]furan-7-yl)-4-C2-(2-furyl) ethyl lpiperazine; 

q) l-(benzo[b3furan-7-yl)-4-(4-chlorobenzyl)piperazine; 
20 r ) 1- ( benzoCb] f uran-7-yl ) -4- ( 2-phenylethyl )piperazine ; 

s) l-(benzo[b3furan-7-yl)-4-[2-[N- (acetyl ) -N-( methyl) ami- 
noDethyl Dpiperazine ; 

t) l-(benzoCb]furan-7-yl)-4-[2-[N-(pyrrolidin-2-onyl) ]- 

ethyl 3piperazine ; 
25 u ) l-(benzo[b3furan-7-yl )-4-[2-(N-succinimidyl ) ethyl 3pi- 

perazine; 

v) l-(benzo[b3f uran-7-yl)4-[2-[N-(oxazolidin-2-onyl)- 

ethyl 33piperazine ; 
w) l-(benzo[b3f uran-7-yl)-4-[2-CN-(4-chlorobenzoyl)-N- 
30 -( methyl )amino3ethyl 3piperazine; 

x ) l-benzo[b3 f uran-7-yl ) -4- [ 2-[N- ( 4-cyanobenzoyl ) -N- ( me- 

thylamino3ethyl3piperazine; 
y) l-(benzoCb3furan-7-yl)-4-[2-[N-(4-nitrobenzoyl)-N-(me- 
thyl)amino3 thyl3piperazine; 
35 z) l-(benzoCb3£uran-7-yl)-4-[2-CN-(4-methoxybenzoyl)-N-(»e- 

thyl) amino3ethyl 3piperazine ; 
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aa) l-(benzoCb3£uran-7-yi)- 4 -C2-CN-(4-ie propylbenzoyl)- 
-N-( methyl )amino3ethyl3pi P era*ine» 

bb) l-C4-£luoro(ben S oCb3£uran-7-yl)3-4-[2-CN-{4-i8opro Py i- 
benzoyl ) -N- ( methyl ) amino 3et hyl Dpi perazine ; 

cc) i-(ben S oCb3furan-7-yl)-4-C2-CN-(4-isopropyiben«oyl-N- 
-(2-hydroxyethyl)amino3ethyl3piperazine; 

dd) lHbenzo[b3£uran-7-yi)-4-[2-[N-(4-iso P ro P ylbenzoyl)-N- 
- (propyl )amino3ethylJpipera*ine; 

ee) l-(ben 8 oCb3furan-7-.yl)-4-C£N-methyl-5-(4-£luorophenyl)- 
-pyrrol-2-yl 3methyl 3piperazine j 

££) l-(ben a oCb3furan-7-yl)-4-(acetyl«eth y i)pip era «ine. 
and acid addition salts and prodrugs thereof. 

4. A method of preparing pharmaceutical compositions by 
bringing a bicyclic heteroarylpiperazine derivative in a 
manner know per se into a form suitable for administra- 
tion, characterized in that at least one compound of for- 
mula (1), an acid addition salt or prodrug thereof is used 
as the active substance. 

5. A method of treating affections and diseases which 
are the result of disturbances in the central nervous sys- 
tem, characterized in that a composition as claimed in 
Claim 1 is used. 

6. Compounds of the formula (1), wherein A, B. R - 
- R 3' »' 2. an <3 £ have the meanings given in claim l/acid 
addition salts and prodrugs thereof, with the exception of 
the compounds wherein A forms together with the two carbon 
atoms of the phenyl group a completely are partly unsatu- 
rated 5- or 6-membered ring which contains a nitrogen atom 
in the meta- or ortho-position in relation to the piper- 
azine group as the only hetero atom, Rj _ is halogen, ni- 
tro or lower alkoxy, R 2 is lower alkyl or an oxo group, 

n is 0, p. is o or 1, m has the value 0-2. and B has the 
above meaning. 

7. Compounds of the formula (1), wherein A, B, R - 
-R 3 , m, n and £ have the meanings given in claim 2, acid 
addition salts and prodrugs thereof. 
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8. Compound selected from the group consisting of: 

a) i-(benzoCb3furan-7-yl)-4-methylpiperazine; 

b) i-[4-f luoro(benzo[b3f uran-7-yl) 3-4-methylpiperazine; 

c) i-C5-f luoro(benzoCb3furan-7-yl) 3-4-methylpiperazine; 
5 d) i-(benzo[b]f uran-7-yl)-4-(2-hdyroxyethyl)piperazine; 

e ) 1- (benzo[b] f uran-7-yl ) -4-propylpiperazine ; 

f ) 1- (benzoCbDf uran-7-yl ) -4-isopropylpiperazine ; 

g ) l-[5-f luoro(benzoCb]furan-7-yl)3-4-isopropylpiperazine; 

h) l-(benzdioxol-4-yl ) -4-isopropylpiperazine ; 
10 i) i-(benzo[b]furan-7-yl)-4-allylpiperazine; 

j ) 1- ( benzoCb] f uran-7-yl ) -4-propargylpiperazine ; 

k) i-[4-f luoro(benzoCb3furan-7-yl)3-4-propagylpiperazine; 

1 ) 1- (benzdioxol-4-yl ) -4-propargylpiperazine ; 

m) i-(benzotb3furan-7-yl)-4-isobutylpiperazine; 
1 5 n ) i-(benzo[b3furan-7-yl)-4-cyclopropylmethylpiperazine; 

o) l^(benzo[b3furan-7-yl)-4-pentylpiperazine; 

p) i-(benzoCb3furan-7-yl)-4-C2-(2-furyl)etliyl3piperazine; 

q) 1- (benzoLb3 f uran-7-yl ) -4- ( 4-chlorobenzyl )piperazine ; 

r) i-(benzoCb3furan-7-yl)-4-(2-phenylethyl)piperazine; 
20 s ) i-(benzoCb3furan-7-yl)-4-C2-CN-(acetyl)-N-(methyl)ami- 

no3ethyl3piperazine; 
t ) l- (benzo[b3f uran-7-yl )-4-C2-[N- (pyrrolidin-2-onyl ) 3- 

ethyl 3piperazine ; 
u) l-(benzoCb3furan-7-yl)-4-C2-(N-succinimidyl)ethyl3pi- 

25 perazine; 

v) 1- (benzoCb3 f uran-7-yl ) 4- 12- [N- ( oxazolidin-2-onyl ) - 

ethyl33piperazine; 
w) l-(benzo[b3furan-7-yl)-4-[2-CN-(4-chlorobenzoyl)-N- 

-( methyl )amino3 ethyl 3piperazine; 
30 x) l-benzoCb3furan-7-yl)-4-[2-[N-(4-cyanobenzoyl)-N-(me- 

thylaraino3ethyl3piperazine; 
y ) 1- ( benzoCb3 f uran-7-yl ) -4- [ 2- CN- ( 4-ni t robenzoy 1 ) -N- ( me- 
thyl) ami no3 ethyl 3piperazine ; 
z) 1- (benzoCb3f uran-7-yl ) -4- [ 2-£N- ( 4-methoxybenzoyl ) -N- (m« 
35 thyl)amino3ethyl3piperazine; 
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aa) l-(benzoCb]f uran-7-yi)-4-C2-[N-(4-isopr pylbens yl)- 
-N- ( methyl ) amino Dethyl Jpiperazine; 

bb) l-[4-f luoro(benzo[b]f uran-7-yl)]-4-[2-[N-(4-ie pr pyl- 

benzoyl ) -N- ( methyl ) am inojethyl Dpiperazine j 
cc) l-(benzotb3furHn-7-yl)-4-[2-CN-(4-isopropylben«oyl-M- 

-( 2-hydroxyethyl )amino]ethyl]piperazine; 

dd) l-(benzoCb]£uran-7-yl)-4-C2-CN-(4-iBopropylbenzoyl)-M- 
- ( propyl ) am ino Jethyl ]piperazine ; 

ee) lMbenzo[b]f uran-7-yl)-4-[[N-methyl-5-(4-£luoropheny^)- 
-pyrrol-2-yl Dmethyl jpiperazine ; 
££ ) 1- ( benzoC b] f uran-7-yl ) -4- ( acetylmethyl ) piperazine . 

9. A method o£ preparing bicyclic heteroarylpiperazine 
derivatives in a manner known for the synthesis of analo- 
gous compounds, characterized in that compounds o£ formula 
(1), in which A, B, ^-Rj* »# n and £ have the 
meanings given in Claim 1, and acid addition salts and 
prodrugs thereof, are prepared by reaction of a compound 
of formula 2 




(2) 



with a compound of formula L-B, in which A, B, R.-R,, 

m # n and £ have the above-mentioned meanings, and L is a 

leaving group. 

10. A method as claimed in claim 9, characterized in 
that compounds of the formula (1), in which the symbols 
have the meanings given in claim 1 are prepared by reac- 
ting a compound of formula (2), with a compound of formula 
B § =0 in the presence of a reducing agent, in which for- 
mulae A, R^-Rj, m, n and £ have the above meaning and 

B' after reaction gives a group B of the above meaning. 

11. A method as claimed in Claim 9, characterized in 

that compounds of formula (1), in which A, R -R , m, n 

1 3 mmm 

and £ have the meanings given in Claim 1, and B is a group 
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of the formula D-NRg-CO-R^, in which D, and R g 

have the meanings given in Claim 2, with the proviso that 
R 5 cannot be phenyl, and acid addition salts and pro- 
drugs thereof, are prepared by converting the correspon- 
ding compound of formula 3 




nC~N—D — N — C — R 

~ H O 



tea). 



(3) 



with a compound of the formula L-R^, in which A, D, 

R 1~ R 3' R 5' R 6' — ' — and £ have the above-mentioned 
meanings, and L is a leaving group. 

12. A method as claimed in Claim 9, characterized in 
15 that a compound of formula 1 is prepared, in which A, 

R^-R^, m, n and jo have the meanings given in Claim 1 
and B is a group of the formula -D-NR^-CO-R^, in which 
D, R^ and R^ have the meanings given in Claim 2, by 
converting a compound of formula 4 



S (4) 



H 



with a compound E-CO-R^, in which £ is a leaving group, 

13. A method as claimed in Claim 9, characterized in 
that a compound of formula 1 is prepared by reduction of a 
compound of the formula (1), wherein A, R i~ R 3* 22* E 

and £ have the meaning given in Claim 1, and B contains a 
carbonyl group which is attached to the piperazine nitro- 
gen atom. 

14. A method as claimed in claim 9, characterized in 
that a precursor of a compound of the formula (1) is hy- 
drogenated in a way known per se , or is reacted with a 
nucleophile containing a hetereo atom in a way known per 
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s_ resulting in a bond b tween a carbon a ton and a het ro 
atom. 

15. A method as claimed in Claim 9, characterised in 
that a compound of formula 1 is prepared in which at least 
one of the groups B, R 1# R 2 , R 4 , or R 5 is a hy- 
droxyalkyl group, or in which B contains a group NH-R 5 , 
by removing, as the last step, a protective group or pro- 
tective groups in a manner know per se. 
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